H and
13 C NMR spectra were recorded on a Bruker 400 MHz spectrometer. Chemical shifts for protons are reported in parts per million downfield from tetramethylsilane and are referenced to residual protium in the NMR solvent (CHCl3 = δ7.26). Chemical shifts for carbon are reported in parts per million downfield from tetramethylsilane and are referenced to the carbon resonances of the solvent (CDCl3 = δ77.0). Data are represented as follows: chemical shift, multiplicity (br = broad, s = singlet, d = doublet, t = triplet, q = quartet, p=pentet, m = multiplet). Thin layer chromatography was performed on silica gel 60-F254 coated 0.2 mm plates. Flash column chromatography was performed using silica gel (200 -300 mesh). All reagents were purchased from commercial suppliers and used without further purification unless otherwise noted. All solvents were purchased from commercial suppliers and purified by standard techniques. The enantiomeric excesses were determined by HPLC analysis, which employed a chiral stationary phase column specified in the individual experiment, by comparing the samples with the appropriate racemic mixtures. 
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Optimization of Reaction Conditions
Solvent optimization
Catalyst preparation and characterization data
General procedures of PCCPs: All catalysts substrates were prepared by a procedure reported by Lambert et al. [1] Pentacarbomethoxycyclopentadiene (1.0 equiv), chiral alcohols (10 equiv), and 1-methylimidazole (6.0 equiv) were dissolved in toluene (0.3 M). The reaction solution was heated in an open 25 mL round-bottom flask to an oil bath temperature of 125ºC for 48 h, cooled to room temperature, and concentrated in vacuo. The crude material was purified by silica gel column chromatography (MeOH/CH2Cl2, 1:50 to1:20). The purified material was subsequently washed with 1 M HCl (3 x 10 mL), dried with anhydrous sodium sulfate, and concentrated in vacuo.
Catalysts 1a,1c,1d are all known compounds and 1 H NMR were found to be in agreement with the literature. 
Substrate Preparation and Characterization Data
General procedures of racemic modification: All racemic α-Aryl ketones 3a-j were prepared by a procedure reported by Matthew et al. [4] To a solution of oxalyl chloride (0.86 mL, 9.8 mmol) in DCM (30 mL) at -78 °C was added dropwise a solution of dimethylsulfoxide (1.4 mL, 19.6 mmol) in DCM (6 mL).
After stirring for 2 min, cyclohexanol or cycloheptanol (8.9 mmol) in DCM (15.00 mL) was added dropwise over 5 min. The reaction was stirred for 15 min before triethylamine (6.2 mL, 44.6 mmol) was added. The reaction was stirred for 5 min at -78 °C then warmed to rt and stirred for 30 min. Water (50 mL) was added. The mixture was extracted with DCM before the combined organics were washed with 1% HCl, saturated aqueous NaHCO3 and brine. The organics were dried with MgSO4 and concentrated before being purified by column chromatography (hexanes/EtOAc, 20:1) on silica gel.
Racemic α-Aryl ketones 3a-j are all known compounds and 1 H NMR were found to be in agreement with the literature. [5] [6] [7] General procedures of 2a-j: All silyl enol ether substrates were prepared by a procedure reported by Yamamoto et al. [5] To a solution of lithium diisopropylamide (LDA) (4.8 mmol) in THF (0.6 M) was added 2-substituted cyclic ketone (5.0 mmol) at -78 o C. The reaction mixture was warmed up to room temperature and stirred for 16 h. After 16h, 7.5 mmol trimethylsilyl chloride (TMSCl) was added to the reaction mixture. The reaction mixture was allowed to stir for additional 2 h. After then, the reaction mixture was quenched with saturated aqueous NaHCO3, extracted with ether, followed by brine, dried over anhydrous Na2SO4, and concentrated. The residue was purified by flash column chromatography (hexanes/EtOAc, 100:1 to 20:1) on silica gel.
Silyl enol ether substrates 2a-j are all known compounds and 1 H NMR were found to be in agreement with the literature. [5] [6] [7] S8 2-Phenyl-1-(trimethylsiloxy)cyclohex-1-ene (2a) colorless oil. 91% yield. 1 Methylphenyl)-1-(trimethylsiloxy)cyclohex-1-ene (2b 
2-(2-
2-(4-fluorophenyl)-1-(trimethylsiloxy)cyclohex-1-ene
General Procedure for the Asymmetric Protonation and Product Characterization
PCCP catalyst 1b (19.3mg, 0.02 mmol, 10 mol%) were weighed into a cryo-cool vial. The vial was cooled to -10 °C, and H2O (4 μL 1.1 equiv), dry xylenes (2 mL) added. After 15 minutes at -10 °C, silyl enol ether (0.2 mmol, 1.0 equiv) was added dropwise to the stirred reaction mixture. The reaction was quenched by the addition of saturated aqueous sodium bicarbonate (3 mL) and then extracted with DCM (25 mL). The organic layer was washed with brine (5 mL), dried over sodium sulfate, filtered and concentrated in vacuo. The residue was purified by flash column chromatography (hexanes/EtOAc, 100:1 to 10:1) on silica gel.
The absolute configuration was assigned according literature report. [5] [6] [7] All α-Aryl ketones 3a-j are all known compounds and 1 H NMR were found to be in agreement with the literature. [5] [6] [7] 2-Phenyl-cyclohexanone (3a) white solid.35 mg, 99% yield. 74% ee. 1 74 (m, 2H) . Enantiomeric excess (ee) was determined by HPLC with a Chiralpak Lux 5u cellulose-1 column (hexanes/2-propanol = 95:5, flow rate = 1 mL/min, μ = 215 nm), tr(minor, S) = 11.9 min., tr(major, R) = 14. 
